This report provides an overview of the US manufacturing industry. There are three aspects of U.S. manufacturing that are considered: (1) how the US industry compares to other countries, (2) the trends in the domestic industry, and (3) the industry trends compared to other country's trends. According to the 2013 Annual Survey of Manufactures (ASM), the US manufacturing sector produced $2.4 trillion in value added in 2013, up 4.2 % from $2.3 trillion in 2012. Value added in machinery manufacturing (North American Industry Classification System code (NAICS) 333), computer and electronic product manufacturing (NAICS 334), electrical equipment (NAICS 335), and transportation equipment (NAICS 336) grew 1.1 %, 10.0 %, 0.0 %, and 6.1 %, respectively. According to data from the United Nations Statistics Division, US compound annual real (controlling for inflation) growth between 1988 and 2013 was 2.2 %. This puts the US in the 47 th percentile of all countries. This growth exceeded that of Germany, France, Canada, Japan, and Australia; however, it is slower than the global average and that of many emerging economies. The size of the US manufacturing industry, as measured in value added, remains the largest of all countries. Among the ten largest manufacturing countries, the US has the 4 th largest manufacturing value added per capita.
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Background
Manufacturing industry change agents, who are entities that invest in advancing the current state of the industry, have a need to understand the recent activities in manufacturing. Access to high quality data about manufacturing is crucial for such analysis. However, economic data on manufacturing is disjointed and scattered among various sources, and no single source can claim to capture all the relevant data. This makes it difficult to quickly and accurately assess the recent activities and trends in the industry.
Purpose
The purpose of this report is to track domestic manufacturing activity in order to develop a quantitative depiction of U.S. manufacturing in the context of the domestic economy and global industry. This depiction provides change agents, who invest in advancing the current state of manufacturing, insight into the current state and recent trends in US manufacturing.
Scope and Approach
There are numerous aspects one could examine in manufacturing. This report discusses a subset of stakeholders and focuses on US manufacturing. Among the many datasets available, it utilizes those that are prominent and are consistent with economic standards. These boundaries are further discussed below.
Stakeholders: Stakeholders are those entities that contribute resources to the industry and/or receive a form of benefit from industry activity. It could be the stakeholder is a consumer of a manufactured product, a producer, or a party that is financing the manufacturing itself; all that is required for a stakeholder classification is that the entity is materially affected by the industry.
Each stakeholder is associated with a primary form of investment. For example, employees invest their labor while owners invest land, capital, labor, and/or intellectual property. Consumers invest their scarce resources into the purchase of manufactured goods. For members of the general public who do not act as consumers, the manufacturing process can still affect them through the existence of externalities, like air or water pollution from the manufacturing process. This report focuses on the employees and the owners/investors, as the data available facilitates examining these entities. Future work may move toward examining other stakeholders in manufacturing, such as the consumers and general public.
Geographic Scope: Many change agents are concerned with a certain group of people or organizations. Since NIST is concerned with "US innovation and competitiveness," this report focuses on activities within the national borders. In a world of globalization, this effort is challenging, as some of the parts and materials being used in US manufacturing activities are imported. The imported values are a relatively small percentage of the total activity. In terms of 2009 imported supply chain value added used by a nation's manufacturing industry as a percent of all value added associated with that nation's manufacturing industry, the U.S. imported 10.8 % of its supply chain.
1 These imports have environmental impacts, require natural resources, and utilize labor; thus, they are important in regards to a firm's production. NIST, however, promotes US innovation and industrial competitiveness; therefore, the imported goods and services are outside of the scope of this report.
Standard Data Categorization: US Domestic data tends to be organized using the NAICS, which is the standard used by Federal statistical agencies classifying business establishments in the U.S. NAICS was jointly developed by the U.S. Economic Classification Policy Committee, Statistics Canada, and Mexico's Instituto Nacional de Estadística y Geografía, and was adopted in 1997. NAICS has several major categories each with subcategories. Historic data and some organizations continue to use the predecessor of NAICS, which is the Standard Industrial Classification system (SIC). NAICS codes are categorized at varying levels of detail. The broadest level of detail is the two digit NAICS code, which has 20 categories. More detailed data is reported as the number of digits increases; thus, three digits provide more detail than the two digit and the four digit provides more detail than the three digit. The maximum is six digits. Sometimes a two, three, four, or five digit code is followed by zeros, which do not represent categories. They are null or place holders. For example, the code 336000 represents NAICS 336. International data tends to be in the International Standard Industrial Classification (ISIC) version 3.1, a revised United Nations system for classifying economic data. Manufacturing is broken into 23 major categories (ISIC 15 through 37) with additional subcategories. This data categorization works similar to NAICS in that additional digits represent additional detail.
Data Sources: Thomas (2012) explores a number of data sources for examining US manufacturing activity.
2 This report selects from sources that are the most prominent and reveal the most information about the US manufacturing industry. These data include the United Nations Statistics Division's National Accounts Main Aggregates Database and the US Census Bureau's Annual Survey of Manufactures, among others.
3 Because the data sources are scattered across several resources, there are differences in what yearly data is available for a particular category or topic. In each case, the most-up-to-date and available information is provided for the relevant category. 
Value Added
Value added is the primary measure of economic activity. It is the increase in the value of output at a given stage of production; that is, it is the value of output minus the cost of inputs from other firms. 4 The primary elements that remain after subtracting inputs is taxes, compensation to employees, and gross operating surplus; thus, the sum of these also equal value added. Gross operating surplus is used to calculate profit, which is gross operating surplus less the depreciation of capital such as buildings and machinery. The sum of all value added for a country is that nation's Gross Domestic Product (GDP).
International Comparison
There are a number of sources of international estimates of value added for manufacturing. The United Nations Statistics Division National Accounts Main Aggregates Database has a very complete dataset that covers a large number of countries over a significant period of time. According to this data, in 2013, there was $9.5 trillion in value added (i.e. GDP) by global manufacturing, which is 18 % ($53.7 trillion) of the value added by all industries, according to the United Nations Statistics Division. The top 5 manufacturing countries accounted for $5.5 trillion or 57.6 % of manufacturing value added: United States (18.8 %), China (18.5 %), Japan (10.5 %), Germany (7.0 %), and France (2.8 %) (UNSD 2015).
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As seen in Figure 2 -1, US compound real (controlling for inflation) annual growth between 1988 and 2013 was 2.2 %, which places the US in the 47 th percentile of all countries. This growth exceeded that of Germany, France, Canada, Japan, and Australia; however, it is slower than the global average (3 %) and that of many emerging economies. It is important to note that emerging economies can employ idle or underutilized resources and adopt technologies that are already proven in other nations to achieve high growth rates. Developed countries are already utilizing resources and are employing advanced technologies; thus, comparing U.S. growth to the high growth rates in China or India has limited meaning. As seen in Figure 2 -2, the compound annual growth for the US between 2008 and 2013 was -0.1 %. This puts the US at the 29 th percentile below France and Germany but still above that of Japan and Australia.
As seen in Figure 2 -3, the size of the US manufacturing industry, as measured in value added, remains the largest of all countries, slightly above China and well above all other countries. Among the ten largest manufacturing countries, the US is the 4 th largest manufacturing value added per capita, as seen in Figure 2 -4. It is important to note, however, that there are varying means for adjusting data. Some methods show China as being the largest while others show the US being the largest. The UNSD data uses market exchange rates while others might use purchasing power parity (PPP) exchange rates. PPP is the rate that a currency in one country would have to be converted to purchase the same goods and services in another country. The drawback of PPP is that it is difficult to measure and methodological questions have been raised about some surveys that collect data for these calculations. 6 Market based rates tend to be relevant for internationally traded goods 7 ; therefore, this report utilizes these rates.
Additional data collected by the International Bank for Reconstruction and Development (IBRD) and the International Development Association (IDA) at the World Bank, shows manufacturing (defined for World Bank purposes as belonging to ISIC divisions 15-37) added 12% value to U.S. GDP in 2013, the most recent year for which the statistic is available. This is only slightly less than its 13% contribution to American GDP for each of the previous 3 years. Going back to 2000 in the World Bank statistics, manufacturing's contribution to GDP has varied within a fairly narrow band between 12% and 16%. Thus manufacturing's contribution to GDP has remained fairly stable in this millennium, even as the United States emerges from a serious recession. For comparison's sake, Thailand was the category leader in 2013 with 33% value added to GDP from manufacturing. The United States falls roughly in the middle of the country rankings, which is not surprising for an advanced economy. 
Domestic Details
Annual Survey of Manufactures: According to the 2013 Annual Survey of Manufactures (ASM) data shown in Table 2 -1, the manufacturing sector produced $2 398 billion in value added in 2013, up 4.2 % from $2 301 billion in 2012. 9 Value added in machinery manufacturing (NAICS 333), computer and electronic product manufacturing (NAICS 334), electrical equipment (NAICS 335), and transportation equipment (NAICS 336) grew 1.1 %, 10.0 %, 0.0 %, and 6.1 % respectively. Shipments increased 2.6 % over the same period to a total of $5 847 billion. The ASM calculation of value added is equal to the value of shipments less the cost of materials, supplies, containers, fuel, purchased electricity, and contract work. It is adjusted by the addition of value added by merchandising operations plus the net change in finished goods and work-in-process goods: In terms of acquisition costs, manufacturing capital (i.e., buildings and machinery) increased $116 billion for all of manufacturing, as seen in Table 2 -2. In terms of the total value of capital, however, it decreased by $17 billion. Net capital acquisitions for machinery, computer and electronics, electrical equipment, and transportation equipment manufacturing increased $7 billion, $14 billion, $2 billion, and $17 billion, respectively. The value of capital for machinery and electrical equipment decreased while it increased for computer and electronics and transportation equipment. 11 Approximately 67.6 % of manufacturing growth could be attributed to durable goods manufacturing and 32.4 % could be attributed to nondurable goods manufacturing. As illustrated in Figure 2 -5, manufacturing declined significantly in 2008 and has nearly returned to its peak level occurring in 2007. Manufacturing value added declined more than total US GDP, creating a persistent gap. The result is that first quarter GDP is 8.6 % above its peak level while manufacturing is at 0.6 % below its peak level. This is largely driven by nondurable goods manufacturing, which is 7.7 % below its peak occurring in 2007. 
Survey of Plant Capacity Utilization:
The Survey of Plant Capacity Utilization reveals the industry's ability to increase value added without increasing the amount of infrastructure needed for production. Even small changes in plant utilization capacity can have large effects on output. Looking at plant capacity utilization statistics for the first quarter of 2015, the time period for which the most recent statistics were available, and focusing on the manufacturing sector defined by NAICS codes 31 through 33, a 69.9% utilization rate of plant capacity was reported, only slightly changed from the 71.3% utilization rate reported in the final quarter of 2014.
Digging down deeper into the statistics, we see that the manufacturing of complex durable goods tends to outpace the industry-wide utilization rate for manufacturing. For example, the semiconductor and related device manufacturing has a high utilization rate of 88.7%, automobile manufacturing is at 81.4%, and light truck and utility vehicle management is at 93.7%. Aerospace products and parts manufacturing was at 86.5%. A complex good is defined here as one containing components that are themselves the finished products of other manufacturing processes.
Utilization rates for plants depend on a variety of factors. For example, there might be some change specific to the industry that changes how a plant is utilized. The automobile manufacturing industry has seen many such changes over the last few years due to greater efficiencies in manufacturing sequencing, development of parallel processing, use of quality control processes (e.g. Taguchi methods), and greater use of computer simulations to permit simultaneous multiple part manufacturing under one roof.
Plant capacity utilization rates can also be driven by economic conditions at both the micro and macro level. When the economy is steadily growing, there is greater demand for manufactured products, particularly more complex ones that tend to require more disposable income to purchase. Also, all things being equal, one would expect to see greater plant utilization in industries for which the United States has a relative comparative advantage. However, one should not venture any guesses about why a particular industry has a particular capacity utilization rate without conducting an underlying analysis of both the industry-specific plant characteristics and conditions governing the larger macroeconomic environment.
Manufacturing Supply Chain
There are many suppliers of goods and services that have a stake in manufacturing; these include resellers, providers of transportation and warehousing, raw material suppliers, suppliers of intermediate goods, and suppliers of professional services with values from the ASM.
13 Table 3 -1 presents and Figure 3 -1 maps, the purchases that the manufacturing industry made for production, which is disaggregated into five categories: suppliers of services, computer hardware, software, and other costs (blue), refuse removal, intermediate goods, and recycling (gold), machinery, structures, and compensation (orange), repair of the machinery and structures (red), and suppliers of materials (green). These items all feed into the design and production of manufactured goods which are inventoried and/or shipped (gray). The depreciation of capital and net income are also included in Figure 3 -1, which affects the market value of shipments. In addition to the stakeholders, there are also public vested interests, the end users, and financial service providers. 
Employment and Compensation
The Annual Survey of Manufactures estimates that there were 11.1 million employees in manufacturing in 2013, which is the most recent data available (see Table 4 -1). The Current Population Survey and Current Employment Statistics have more recent data that estimate that there were 15.1 million and 12.2 million employees in 2013, respectively (see Table 4 -2 and Table 4 -3). Each of these estimates has its own method for how the data was acquired and its own definition of employment. The Current Population Survey considers an employed person to be any individual who did any work for pay or profit during the survey reference week or were absent from their job because they were ill, on vacation, or taking leave for some other reason. It also includes individuals who completed at least 15 hours of unpaid work in a family-owned enterprise operated by someone in their household. In contrast, the Current Employment Statistics specifically exclude proprietors, self-employed, and unpaid family or volunteer workers; thus, the estimates from the Current Employment Statistics are lower than the Current Population Survey estimates. Additionally, the Current Employment Statistics include temporary and intermittent employees. The Annual Survey of Manufactures considers an employee to include all full-time and part-time employees on the payrolls of operating establishments during any part of the pay period being surveyed excluding temporary staffing obtained through a staffing service. It also excludes proprietors along with partners of unincorporated businesses.
Between 2013 and 2014, manufacturing employment increased 1.6 % according to the Current Population Survey (see Table 4 -2) and 1.4 % according to the Current Employment Statistics (see Table 4 -3). Meanwhile, total employment increased 1.7 % according to the Current Population Survey (see Table 4 -3). Figure 4 -1. As of August 2015, employment is still 13.2 % below its 2006 level. In times of financial difficulty, large purchases are often delayed or determined to be unnecessary. Thus, it would be expected that during the recent recession durable goods would decline more than nondurable goods. As can be seen in the Figure  4 -1, durable goods declined more than manufacturing as a whole while nondurable goods did not decline as much. By January of 2010, durable goods had declined 22.2 % while nondurables declined 14.5 %. As of August of 2013, durables was 13.3 % below its 2006 levels while nondurables was at 13.2 %. The employees that work in manufacturing sacrifice their time and, in some cases, their safety in return for compensation. In terms of safety, the number of fatal injuries decreased between 2012 and 2013 (see Table 4 -4). Nonfatal injuries and the injury rate has decreased as well (see Table 4 -5). However, the incident rate for nonfatal injuries in manufacturing remains higher than that for all private industry. During the recession, the number of hours worked per week declined, as seen in Figure 4 -2. Unlike employment, however, the number of hours worked per week returned to its pre-recession levels or slightly higher. Average wages increased significantly during the recession and decreased during the following recovery, as can be seen in Figure 4 -3. This is likely because low wage earners are disproportionately impacted by employment reductions, which suggests that high wage earners not only receive more pay, they also have more job security. 
Discussion
This report provides an overview of the US manufacturing industry. There are three aspects of U.S. manufacturing that are considered: (1) how the US industry compares to other countries, (2) the trends in the domestic industry, and (3) the industry trends compared to other country's trends. According to the 2013 Annual Survey of Manufactures (ASM), the US manufacturing sector produced $2.4 trillion in value added in 2013, up 4.2 % from $2.3 trillion in 2012. Value added in machinery manufacturing (North American Industry Classification System code (NAICS) 333), computer and electronic product manufacturing (NAICS 334), electrical equipment (NAICS 335), and transportation equipment (NAICS 336) grew 1.1 %, 10.0 %, 0.0 %, and 6.1 %, respectively. According to data from the United Nations Statistics Division, US compound annual real (controlling for inflation) growth between 1988 and 2013 was 2.2 %. This puts the US in the 47 th percentile of all countries. This growth exceeded that of Germany, France, Canada, Japan, and Australia; however, it is slower than the global average and that of many emerging economies. The size of the US manufacturing industry, as measured in value added, remains the largest of all countries. Among the ten largest manufacturing countries, the US has the 4 th largest manufacturing value added per capita.
In addition to the data on past activities in manufacturing, some entities work toward forecasting future activities. The Manufacturers Alliance for Productivity and Innovation (MAPI), a large alliance of various manufacturing concerns, makes widely followed predictions on the growth or contraction of the manufacturing industry. For 2015, it forecasts a 2.5% growth rate in the manufacturing industry as compared to a 3.5% growth rate in 2014. MAPI believes there will be a slowdown from last year's manufacturing growth rate because of the drawn-out economic recovery (which they attribute in part to weather fluctuations), which has seen smaller growth in consumer demand. MAPI also believes that the consumers are using any extra income they are earning (or receiving from wider economic trends like the collapse in oil prices) to pay down current debt instead of consuming manufactured goods. This creates a ripple effect in the wider U.S. manufacturing industry that leads to less-than-robust demand in the near future.
